Interaction of porphyran with a hydrophobic surface and stabilization of liposomes.
Three porphyran preparations with high emulsifying ability and varying molecular mass, 3,6-anhydrogalactose content, and sulfate content without any protenaceous component were prepared from dried nori processed from Porphyra yezoensis, a red alga. Each of these preparations was applied to demonstrate adsorption or binding to the surface of oil droplets. The decrease in porphyran concentration of the aqueous phase of O/W emulsions prepared with porphyran and with toluidine blue (TB)-porphyran complex formed by adding TB to the O/W emulsions indicated ready adsorption to the surface of oil droplets. The decrease in zeta-potential of the O/W emulsions suggested that the sulfate groups of the adsorbed porphyran were oriented toward the external aqueous phase. A biomolecular interaction analysis exhibited rapid binding of porphyran to C16-alkane, probably through 3,6-anhydrogalactose. Porphyran-coated liposomes were tolerant to digestion with phospholipase D. The increased molecular weight of the porphyran preparations had an increased effect on these characteristics. The results of this study demonstrate that the emulsifying ability of porphyran is derived from the adequate adsorption to the surface of oil droplets and that porphyran could be effectively applied to stabilize liposomes.